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by David E. Stewart des@thrain.anu.edu.au




$*$ $0$ dynamic allocation, de-allocation, re-sizing and copying of objects
$ $0$ input and output routines for these objects, and MATLAB
$ $save/load$ format
$ $0$ error/exception handling
$ $0$ basic numerical linear algebra – linear combinations, inner
$*$ products, matrix-vector and matrix-matrix products
$ $0$ dense matrix factorise and solve – LU, Cholesky, $LDL^{-}T$ , QR,
$*$ QR with column pivoting, symmetric indefinite (BKP)
$ $0$ dense matrix factorisation update routines $–LDL^{-}T$ , QR
$ $0$ eigenvector/eigenvalue routines – symmetric, real Schur
$ decomposition, SVD, extract eigenvector
$ $0$ sparse matrix ”utility” routines
$ $0$ sparse matrix factorise and solve – Cholesky and LU
$ $0$ sparse incomplete factorisations – Cholesky and LU
$ $0$ iterative techniques – pre-conditioned conjugate gradients,
$*$ LSQR, CGS , Lanczos, Arnoldi
$ $0$ allowance for ”procedurally defined” matrices in the iterative
$*$ techniques
$ true master copy: ftp thrain.anu.edu.au:pub/meschach/
master research. att. com
lib harwell





for large sparse systems of linear equations using LU factorization.
$*$ real and complex square
$ Besides being able to solve linear systems,
130
$ it is solves transposed systems, find determinants, multiplies
$ a vector by a matrix, and estimate errors due to
$ ill-conditioning in the system of equations and instability in
$ the computations. Sparse does not require symmetry. and is able to perform numerical pivoting (either diagonal or
$ complete) to avoid unnecessary error in the solution.





ref Computer Solution of Large Sparse Positive Definite Systems,
Prentice Hall, 1981.
by George and Liu
master ornl.gov
lib $yl2m$
for sparse linear systems
by Zahari Zlatev, Jerzy Wasniewski and Kjeld Schaumburg











, ftp . E. Grosse [1] ,
. , ,
. , pltmg , 100
.
1: ftp research.att.com ( , 192.20.225.2) [ ]
2: login: netlib p ]
3: password: $<$ $>$ [ ]
4: $<$ $>$
5: quit [ ]
, MA28, sparse, $Y12M$ . $Y12M$ ,
,
Aarhus Z. Zlatev [17] .
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for Iterative Linear System Solvers
$ Jacobi method, SOR, SSOR with conjugate gradient acceleration
$ or with Chebyshev (semi-iteration - SI) acceleration.
by Young and Kincaid and the group at $U$ of Texas.
$ kincaid@cs. utexas. edu oppeQscril. scri. fsu. edu joubert@cs. utexas. edu
$ Center for Numerical Analysis; (512) 471-1242
$ RLN Bldg. 13.150; University of Texas at Austin; Austin TX 78713-8510
editor Bill Coughran
master research. att. com
lib slap
for iterative symmetric and non-symmetric linear system solution
$ Sparse Linear Algebra Package.
$ Included in this package are core routines to do Iterative
$ Refinement iteration, Preconditioned Conjugate Gradient
$ iteration, Preconditioned Conjugate Gradient iteration on the
$*$ Normal Equations, Preconditioned BiConjugate Gradient iteration,
$ Preconditioned BiConjugate Gradient Squared iteration, 0rthomin
$ iteration and Generalized Hinimum Residual iteration. Core
$ routines require the user to $supply$ ”HATVEC” (Hatrix Vector
$ Hultiply) and “MSOLVE” (Preconditiong) routines.
by Mark K. Seager a Anne Greenbaum
editor Jack Dongarra
master ornl.gov











(lanczos, lanso, lanz) . lanczos [4]
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10 , BCG (Bi-Conjugate Gradient method) [6]
, GCR [5] . ,
, BCG
([9, 15, 16, 10]).
Sonneveld CGS (Conjugate
Gradient Squared method) , BCG 2
. , ,
, , .
, BCG Bi-CGStab [14] . ,
van der Vorst . Bi-CGStab , BCG CGS






, Convection Diffusion [8] .
$\frac{\partial^{2}u}{\partial x^{2}}+\frac{\partial^{2}u}{\partial y^{2}}+\beta\frac{\partial u}{\partial x}$ $=$ $f$, $(x, y)\in\Omega$
$u$ $=$ $xy(1-x)(1-y)$ , $(x, y)\in\partial\Omega$
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3.1 5 ( )
( $\epsilon\leq 10^{-14},$ $\uparrow-$ 10000 )
32 ( )
( $\epsilon\leq 10^{-14},$ $\uparrow-$ ‘ 10000 )
, $\Omega$ , $\partial\Omega$ . , $\beta$
, $f$ .
$f=2x(x-1)+y(y-1)[2-\beta(1-2x)]$
$x-y$ 399$(h= 1/400)$ , 5
159201
$Ax=b$
. , Sun 4/490,
SPARC Station 2 SPARC 10/31 .
3.1 32 . ,
. , 5
, Bi-CGStab
. , Nodera [10] .
, Bi-CGStab . ,
.
.
$(A)_{ij}=(\begin{array}{lllllll} -1 -(1- L_{2}^{h})^{-1} 2+\beta h +2(1+ \triangle_{2}h)^{-1} -\beta h-(1+ \Delta_{2}^{h})^{-1} -1 \end{array})$
, $\beta=1$ $\beta=100$ , (
v.s. ) 3.1 32 .
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3.1 vs. , $h=1/400,$ $\beta=1$ , .
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33 vs. , $h=$ 1/400, $\beta=100$ , :ILU( LU) .
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